PREFACE
The treatment of seizure disorders requires more than the right choice of an antiepileptic medicine, or even the ability to perform epilepsy surgery. Seizures and their treatment affect many aspects of health and the ability to function in modern society. These needs have been recognized by the formation of specialized epilepsy centers. Initially the emphasis of these centers was necessarily on arriving at an accurate diagnosis and choosing the best acute intervention-medical or surgical. This attitude was reflected in the initial set of guidelines published by the National Association of Epilepsy Centers in 1989.
Today the emphasis should shift to a systematic approach to chronic disease. The resources required for modern treatment are so great that only a few major centers can hope to provide all that any patient might need. The revised guidelines reflect these new conditions. The National Association of Epilepsy Centers believes that the year 2001 guidelines will set a new direction, helping to improve access to safe and effective treatment for all patients with seizure disorders.
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Eleven years ago, the National Association of Epilepsy Centers (NAEC) established an initial set of guidelines for services, personnel, and facilities that should be available at specialized epilepsy centers (1). We now present an updated version for the beginning of the 21st century. The purpose of this document is to assist existing and developing epilepsy centers to obtain and organize the components necessary for comprehensive epilepsy care. This document also provides consumers and purchasers of health care with criteria to evaluate the appropriateness and quality of specialized epilepsy care.
The last "Decade of the Brain" has seen an explosion in the diagnostic and treatment options available to people with epilepsy. Both consumers and purchasers of health care services have increasingly demanded that these treatments clearly and directly improve quality of life. The goal of treatment, no seizures and no side effects (2) , is increasingly achievable and expected. At the same time, purchasers of health care expect this goal to be achieved more efficiently and at lower costs. The convergence of these three forces has increased the need for a well-organized approach to subspecialty epilepsy care and provides the motivation for these revisions of the guidelines.
We define a specialized epilepsy center to be a program providing comprehensive diagnostic and treatment services primarily or exclusively to people with intractable epilepsy. Such a program is staffed by physicians, psychologists, nurses, technologists, and other personnel with special training and experience in the treatment of epilepsy. It includes facilities and equipment necessary to provide appropriate care or has well-established patterns of access to necessary facilities. An established administrative system assures that these services are delivered appropriately and efficiently. Contemporary diagnostic and treatment options are so numerous that it is not realistic to expect any center to provide them all. Local needs will and should lead to differences in services provided as well. These guidelines list the essential services that two levels of specialty epilepsy centers should provide.
Epilepsy care can be divided into four levels. Firstlevel care is provided by the primary care physician. Second-level care is provided by a general neurologist. Most patients with epilepsy are adequately treated at these levels. Patients with persisting seizures or side effects have failed standard treatment and should be referred to a third-or fourth-level specialty epilepsy center. Suggested criteria for referral are included in these guidelines.
A third-level epilepsy center should provide the basic range of medical, neuropsychological, and psychosocial services needed to treat patients with refractory epilepsy. Third-level medical centers provide basic neurodiagnostic evaluation, as well as basic medical, neuropsychological, and psychosocial services. These centers do not perform resective epilepsy surgery, although some may implant vagus nerve stimulators. Third level medicalsurgical centers provide basic diagnostic and treatment services. In addition, these centers offer noninvasive evaluation for epilepsy surgery, straightforward resective epilepsy surgery, and implantation of the vagus nerve stimulator. These centers do not perform intracranial evaluations or other more complex resective epilepsy surgery. Knowledge and experience with epilepsy surgery has become sufficiently widespread that straightforward surgical interventions at the third level are now reasonable. However, third-level centers that offer such surgery should meet additional requirements. It is important that physicians making health care decisions at such centers be fully knowledgeable regarding all surgical options available and establish appropriate referral arrangements with fourth-level centers. If surgery is required, the best surgical procedure for the particular situation must be recommended, and this may not necessarily be the procedure that can be provided locally. Third-level centers will typically be found at many universities and some large community hospitals.
A fourth-level epilepsy center serves as a regional or national referral facility. This center should provide the more complex forms of intensive neurodiagnostic monitoring, as well as more extensive medical, neuropsychological, and psychosocial treatment. Fourth-level centers also offer a complete evaluation for epilepsy, surgery, including intracranial electrodes, and provide a broad range of surgical procedures for epilepsy.
It is important that these specialized resources be used appropriately. Although specialized epilepsy centers are not needed by most people with epilepsy, they must be available to patients with seizures or side effects after a reasonable period of care at the first and second levels. We strongly believe that early specialized intervention is more likely to achieve the best results and to be more cost effective over the long run. Patients requiring these services should therefore be identified and referred without undue delay. This argument is further developed in the section on referral guidelines.
This document was developed by the members of the Committee to Revise the Guidelines for Services, Personnel and Facilities at Specialized Epilepsy Centers. After discussions with the general membership, they were adopted by the Board of the National Association of Epilepsy Centers. The Guidelines may be reviewed and updated as considered necessary by the Board. with experience in epilepsy. This individual would coordinate nursing functions for the inpatient service
EEG Technologist and personnel
When intensive neurodiagnostic monitoring of patients is performed, an EEG technologist, monitoring technician, or epilepsy staff nurse must observe the patient and maintain recording integrity. An EEG technologist attaches electrodes, maintains integrity of the recording, is capable of observing for seizures and examining patients during seizures, and operates recording equipment. A monitoring technician is defined as an individual trained in seizure observation and capable of maintaining recording integrity in the temporary absence of an EEG technologist All technologists and technicians should be certified in basic life support. All technologists preferably would be board 
COMMENT
Knowledge and experience with resective epilepsy surgery have disseminated widely since the 1990 guidelines were published (1,4). We define resective epilepsy surgery as resection of cerebral cortex with the primary aim of treating epilepsy. Epilepsy training programs have increased the number of individuals capable of performing epilepsy surgery. When the facilities, personnel, and expertise detailed above are available, it is reasonable to perform straightforward lesionectomy and straightforward anterior temporal lobectomy at the third level of epilepsy care. The availability of the resources necessary to evaluate patients for these surgeries and the ability to perform these surgeries distinguishes third-level medical-surgical centers from third-level medical centers.
We define lesionectomy as resection of a structural epileptogenic lesion and surrounding tissue that is performed primarily to treat epileptic seizures. In excellent candidates for lesionectomy, a single epileptogenic lesion is present, the lesion is an appropriate distance from cerebral regions necessary for normal function, and noninvasive electrophysiologic evaluation indicates that the lesion and surrounding area is responsible for the patient's seizures. Straightforward lesionectomy, defined in this manner, can be performed at a third-level medicalsurgical center. If these criteria are not met, the situation is usually not straightforward, and intracranial evaluation will probably be necessary. Such patients should generally be referred to a fourth-level epilepsy center.
We define anterior temporal lobectomy as the removal of a small amount of lateral temporal cortex followed by aggressive hippocampal resection. In excellent candidates for anterior temporal lobectomy, magnetic resonance imaging detects unilateral mesial temporal sclerosis, noninvasive electrophysiologic evaluation indicates that the same temporal lobe is responsible for the patient's seizures, and neuropsychometric evaluation including intracarotid amytal testing indicates that temporal lobectomy can be safely performed. Straightforward anterior temporal lobectomy, defined in this manner, can be performed at a third-level medical-surgical center. If these criteria are not met, the situation is usually not straightforward. Further evaluation is necessary, often including intracranial recording. Such patients should generally be referred to a fourth-level epilepsy center.
Current experience indicates that the vagus nerve stimulator rarely cures epilepsy. In contrast, straightforward lesionectomy and straightforward anterior temporal lobectomy as defined above cure epilepsy in the large majority of cases. Patients with refractory epilepsy should therefore be evaluated for resective epilepsy surgery before the vagus nerve stimulator is considered. This approach has been strongly endorsed by the Health Care Finance Administration (5).
Physicians making health care decisions at third-level medical and medical-surgical centers should be fully knowledgeable regarding all surgical options available and establish formal referral arrangements with fourthlevel centers. If epilepsy surgery is required, the best surgical procedure for the patient's particular situation must be recommended, and this may not necessarily be the procedure that can be provided at third-level centers. When fourth-level care is required, appropriate referral must not be delayed.
Cooperating third-and fourth-level centers should attempt to standardize data collection so that all studies do not have to be repeated in referred patients. This might include uniform imaging protocols, uniform video-EEG monitoring protocols, easy access to referring physicians, and agreements to send all appropriate information with the patient. 
III. Fourth-Level

COMMENT
It is our impression that corpus callosum section is being performed less frequently. Hemispherectomy is indicated infrequently. Consequently, we do not recommend that fourth-level centers must be able to perform corpus callosum section or hemispherectomy. However, physicians making health care decisions at these centers should be aware of the indications for these procedures. They should establish referral arrangements with fourthlevel centers performing these procedures and refer patients requiring these procedures when necessary
IV. Epilepsy-Monitoring Unit Facilities
Inpatient or outpatient units evaluating or boarding patients with epilepsy require features beyond those needed for routine patient care. Unit layout, unit furnishings, and personnel needs must be considered. Protocols for situations frequently encountered in the care of epilepsy patients are advisable. 
SPECIALIZED EPILEPSY CENTERS-REFERRAL GUIDELINES
Many, and perhaps most, patients with seizures can be initially evaluated and managed by a primary care physician or a general neurologist in their local community (the first or second level of care) (Fig. 1) . Typically, epilepsy care starts with an evaluation at an emergency room or a primary care physician's office and proceeds to consultation with a general neurologist or a specialized epilepsy care center if considered necessary or locally available. If seizure control is obtained, no further specialized epilepsy evaluation may be warranted. If seizures persist and cannot be brought under control by the primary care provider within 3 months, further neurologic intervention is appropriate; the neurologist should assume management of the patient's seizures at this point (6) . Once seizures are under control, care can be transferred back to the primary care provider. Alternatively, if the diagnosis of epilepsy is in question or if psychogenic nonepileptic events are suspected, a referral to an epilepsy center is appropriate early in the evaluation process for diagnostic purposes. Early diagnosis of nonepileptic events is associated with improved outcome (7) . There also is some evidence that expert evaluation shortly after the onset of epileptic seizures improves outcome (8) . Accurate diagnosis of the epilepsy syndrome and rapid treatment with the best possible medication may minimize the number of seizures and anticonvulsant trials and minimize impact of the seizures on quality of life. Referral to specialized epilepsy centers if locally available should therefore be considered shortly after seizure onset even if local practitioners are reasonably secure that the diagnosis of epilepsy is correct.
Somewhat more difficult to define is the appropriate time for a general neurologist to refer a patient to a specialized epilepsy center. With multiple new medications available, some have argued that adequate medication trials may now take longer to achieve. Recent evidence suggests that up to 70% of patients have seizures fully controlled with medication (9). However, it also shows that only a small percentage of patients in whom the first antiepileptic drug was ineffective would ever become seizure free with additional anticonvulsant drug treatment. The authors concluded that patients with inadequate response to initial medical therapy likely had refractory epilepsy that would persist even when newer medications were tried. Therefore, referral to specialized epilepsy centers should occur when a patient's seizures are not fully controlled with the resources available to the general neurologist after 1 year. The flow sheet outlines the evaluation and treatment process that ultimately leads to referral to a specialized epilepsy center.
Somewhat less controversial are referrals to specialized epilepsy centers for acutely ill patients with uncontrolled seizures, status epilepticus, or patients with epileptic foci adjoining eloquent cortex. As with all patient care, referrals for all epilepsy patients should focus on what is in the best interest of the patient and emphasize treatment that is likely to improve the patient's quality of life. Very often, an objective assessment of the patient's situation will lead to an early referral to a specialized epilepsy center. Delayed or denied referral may be detrimental to the patient's health, safety, and quality of life.
The NAEC believes very strongly that the needs of the patients with seizures can best be met through welldeveloped cooperative relationships between primary care physicians, general neurologists, and specialized epilepsy centers. It is the responsibility of the epilepsy center to develop a clear specific treatment plan. The center and the primary care physician or general neurologist should form a team to carry it out.
